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mances of the estimators are compared in terms of sample sums of squared errors. 
The cross-validated maximum likelihood estimator appears to perform well. A 
calibration rule for converting the window width of a uniform kernel estimate to 
the corresponding window width of a quartic kernel estimate is also shown to work 
well. Three sets of real data are used to illustrate the methods of estimating local 
intensity functions. 
2.10. Diffusion processes 
Singular Diffusion Approximations 
Cristina Costantini, Universitd i Roma, Roma, Italy 
Thomas G. Kurtz,* University of Wisconsin-Madison, Madison, WI, USA 
Markov chains with state space in 77 a can be represented assolutions of stochastic 
equations of the form 
X(t )=X(O)+~ ;Y,(ff f l , (X(s))as) 
where the Yt are independent standard Poisson processes, and the /3~ are the 
intensities for the chain, that is 
P{X(t+ At ) -X ( t )  = liE,} =fl,(X(t))At+o(At). 
This representation can be used to derive diffusion approximations for the Markov 
chains. Using this representation, weconsider sequences of Markov chains for which 
the limiting diffusion lives on a lower-dimensional subspace of ~d. The general 
result has application to diffusion approximations for multitype branching processes 
and to models in population genetics. 
On the Symmetry of Conformal Diffusions 
T. Fujita, Kyoto University, Japan 
We introduce the following classes of conformal diffusions on a compact complex 
manifold M of complex dimension : Conformal diffusions ~, Symmetric conformal 
diffusions ~, Conformal Brownian motions ~, K/ihler diffusions. A conservative 
diffusion X on M is called a conformal diffusion if for any holomorphic hart, the 
component of X is a C"-valued conformal martingale (namely the component of 
X is a continuous local martingale with dX~ dX~ = 0 for every i,j). We see that X 
is a conformal diffusion if and only if there exists a Hermitian metric g~0 such that 
X is generated by L = ½g~t3 a2/Oz~ Oz ~. A conformal diffusion X is called a symmetric 
conformal diffusion if X is time-reversible with respect to some invariant probability 
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measure m(dx)  on M. A conformal  diffusion X is cal led a conformal Brownian 
motion if the generator  of  X is the hal f  Lap lace-Bel t rami  operator  ½A (g) correspond- 
ing to the Hermit ian metric g. Final ly a conformal  diffusion X is cal led a K~ihler 
diffusion i f  the Hermit ian metric g corresponding to X is a K~ihler metric on M. 
If n = 1, as is well known, these classes all coincide. I f  n = 2, the last two classes 
coincide and are smal ler than the classes of  symmetric onformal  diffusions and 
there are manifo lds on which no symmetric onformal  diffusions exist (for example,  
Hopf  manifold) .  I f  n/>3, these classes are different in general and there exist 
manifo lds (for example,  Iwasawa manifo ld)  which admit  a conformal  Brownian 
motion but no K~ihler diffusion. 
References 
[1] M. Fukushima nd M. Okada, On conformal martingale diffusions and pluripolar sets, J. of Funct. 
Anal. 55(3) (1984), 377-388. 
[2] L. Schwartz, Semi-martingales sur des varietes, Lect. Notes in Math. 780 (1980). 
A Remark on One-Dimensional Diffusion Processes with Discontinuous Scale 
Functions 
Kiyoshi Kawazu,* Yamaguchi University, Japan 
Yukio Ogura, Saga University, Japan 
Yoichiro Takahashi ,  University of Tokyo, Japan 
In the study of  b i r th -death  processes in random environments,  everal authors 
deal with one-d imensional  diffusion processes with strictly increasing discont inuous 
scale functions. Among them, Kawazu and Kesten (1985) obtained J~-convergence 
for a sequence of these processes. In this talk we first note that those processes are 
Markovian but not strictly Markovian in general,  and then we give a sufficient 
condit ion for J~-convergence of  a sequence of such processes. The condit ion is 
satisfied by a rather wider class of  sequences than that dealt with by Kawazu and 
Kesten. 
We also talk about one-d imensional  diffusion processes whose scale functions 
are cont inuous but not strictly increasing. The sample paths of  these processes are 
not in the space D in general,  and we can not expect J~-convergence for a sequence 
of  those processes. In this case we change the metric of  the real line so that we can 
obtain a J~-convergence theorem for a sequence of  such processes. 
Limit Theorems for Diffusion Processes on Compact Manifolds 
Yoko Ochi, Osaka University, Japan 
Let (M, g) be a compact,  connected Riemannian mani fo ld with smooth boundary  
0M. We consider a diffusion process {x(t)} generated by A/2+b with boundary  
